Background: A common weakness of patient satisfaction surveys is a suboptimal participation rate. Some patients may be unable to participate, because of language barriers, physical limitations, or mental problems. As the role of these barriers is poorly understood, we aimed to identify patient characteristics that are associated with non-participation in a patient satisfaction survey.
Introduction
Patient-reported outcomes, such as patient evaluations of care or self-reported functional status, are increasingly used as indicators of health care quality [1, 2] . These indicators are often assessed by means of mailed surveys. A common weakness of such surveys is a suboptimal participation rate [3, 4] . This raises the threat of selection bias [5] [6] [7] [8] , and calls in question the validity of the results.
It is useful to break down the mechanism of participation in a survey in order to better understand it. A simple framework for the mechanisms of non-participation can be proposed ( Figure 1 ). Actual participation is preceded by an intention to participate, which is influenced by a personal attitude toward the survey, and the perceived social norm regarding such surveys. Personal characteristics [9, 10] , familiarity with surveys, and the relationship with the survey sponsor [11, 12] or the study personnel [13] will influence the personal attitude. In addition, other factors will influence the intent to participate and actual participation in a positive or a negative way. The intention to participate can be enhanced by the perceived importance of the topic, the lack of intrusiveness of the questions, a convincing cover letter, the assurance of confidentiality, evidence of a review by an ethics committee, and a variety of incentives, such as small gifts [14] [15] [16] [17] . The act of filling out the questionnaire and sending it back will be facilitated by the reasonable length and appealing layout of the questionnaire [15] , clearly worded questions and response options, and the provision of a prepaid mail-back envelope [14] . Finally, a person may have the intention of responding, yet may be unable to do so. This inability is due to an incompatibility between the survey methods and the intended respondent's abilities; we call such incompatibilities ''barriers''. In a mailed survey, the following barriers may impede participation: language or cultural barriers [18, 19] , illiteracy [20] , difficulty in reading or writing due to sensory or motor deficiencies, and difficulty in understanding what is required due to cognitive limitations [21, 22] , drug use [23] , or mental illness.
Current knowledge about non-participation in health surveys [9, 21, 24, 25] concerns predominantly patient socio-demographic characteristics. Other variables that have been explored include patient satisfaction with care (in satisfaction surveys) [5, 26] or use of health services [6] . Nonetheless little is known about the importance of barriers to participation, i.e., barriers directly explaining nonparticipation. Knowledge of barriers is important because it can suggest ways of overcoming them, and barring that, it can help better understand the potential implications of the respondent selfselection process. We hypothesized that non-French speaking patients who had limited knowledge of French would be less likely to participate because of their inability to read the questionnaire or to complete the associated inviting letter. Other possible barriers might include a sight deficiency or difficulties in writing, a cognitive impairment due to a neuro-psychiatric disease or secondary to a substance or alcohol abuse. By studying a large population of patients with various medical problems and not by selecting patients on sex, age or on specific pathologies as it was frequently done [3, 10, 21, 23, 27] , we aim to better explore these hypotheses.
In this study, we assessed barriers to participation in a patient satisfaction survey conducted at a large teaching hospital, using a case-control study design that compared participants to nonparticipants.
Materials and Methods

Ethics Statement
This case-control study was approved on September 25 th , 2006 as a separate research project by the Research Ethics Committee of the University Hospitals of Geneva. In particular, examination of medical records was not part of the original patient survey design and required specific authorization. As the original survey guaranteed that questionnaire responses would not be linked with the participants' identification, satisfaction scores of the survey participants were not retrieved and analysed.
Study setting
The study was conducted at the University hospitals of Geneva, a 1900-bed public teaching hospital located in Geneva, Switzerland. Activity represents .700'000 hospitalization days and .47'000 admissions per year.
Patient satisfaction survey
Patient satisfaction surveys are conducted on a regular basis at the hospital [26] . The survey considered in this study was realized among adult patients hospitalized for more than 24 hours in the departments of internal medicine, geriatrics, surgery, neurosciences, psychiatry, and gynaecology-obstetrics and discharged between September 15 and October 15, 2005 to their usual place of residence (transfers to other hospitals were excluded). The patient list was obtained from the administrative office of the University hospitals of Geneva using the criteria on minimum hospital stay duration, home address availability, and vital status. Patients selected for the satisfaction survey received a questionnaire by mail on November 15, 4-8 weeks after discharge. The survey packet included a cover letter explaining the purpose of the study, indicating that participation was appreciated but voluntary and providing contact information, the questionnaire and a businessreply envelope. All survey materials were in French. Two reminders were sent 1 month and 2 months after the initial mailing. The initial list included 2469 patients, of whom 229 were further excluded because of death (n = 46), mail return due to unknown address (n = 84) or because patients felt too ill to answer the questionnaire (n = 99). The final participation rate in the survey was 64% (1432/2240).
Study design and case definition
We conducted a case-control study, nested in the patient satisfaction survey. Cases were patients selected for the survey who did not send back a filled in questionnaire by the end of the data collection period (N = 808); controls were patients who did (N = 1432). Cases and controls were selected at random from the lists of non-respondents and respondents, using computergenerated random numbers. Medical and nursing records of cases and controls were retrieved together from departmental archives and abstracted by one of the authors (VK) who was blinded to case-control status. The case-report form had been pre-tested on 40 records before the main study by two authors (VK, LS) with a good one inter-rater agreement (Kappa coefficient . = 0.80 for all items).
Independent variables
We produced a list of potential barriers based on previous studies of survey participation or of communication problems (see Introduction). We created a case-report form which included the following information: a) presence of a language barrier, defined by a difficulty to understand French and/or to communicate in French with the healthcare team by the search of a specific mention in the patient medical or nurse records and/or the use of interpreters during the hospital stay; and/or the mention ''Does not speak French'' on returned questionnaire; b) illiteracy, if mentioned in the patient medical or nurse records, c) presence of cognitive disorders defined by a positive minimal mental status or neuropsychological screening realized during the hospital stay, d) diagnosis of dementia or central nervous system disorder mentioned in the patient medical or nurse records, e) active alcohol and/or drug dependence, f) psychiatric disease described in the patient medical or nurse records or by the use of antidepressives or psychotropic medications, g) sight deficiency, and h) difficulties in writing described in the patient medical or nurse records or by a positive scale on functional assessment. For each parameter, the answering items were categorical as ''certainly yes'', ''possibly'' or ''certainly no''. During analysis the answers were grouped as ''present'' if the answers were ''certainly yes'' or ''possibly'' were used and ''absent'' otherwise. Regarding language barriers, two variables were assessed: ''difficulties in French understanding'' coded as ''no apparent difficulties'', ''partial difficulties'' or ''does not understand French'', and ''difficulties in French expression'' coded as ''no apparent difficulties'', ''partial difficulties'' and ''does not speak French''. A positive language barrier was defined by the presence of difficulties in reading or speaking, complete or partial. The following socio-demographic variables were also retrieved: patient gender, birth date, nationality, dates of hospital admission and discharge, unit of hospitalization, destination after discharge (at home or other).
Sample size estimation
At the time of the protocol writing and based on local data, we anticipated 10% of language difficulties among participants (controls). Taking an alpha error (two-sided) of 5% and a power of 90%, 26200 patients would be necessary to show a difference in the proportion of language barrier of 12% between cases and controls, (22% versus 10%, which corresponds to an odds ratio of 2.5).
Statistical analysis
Cases were compared to controls in using the Chi-square test or Fisher exact test (categorical variables) and Student t or MannWhitney tests (continuous variables). We examined the following associations with the outcome non-participation: language barrier, drug and alcohol abuse; cognitive impairment, psychiatric disorders and substance abuse. We constructed a parsimonious multiple logistic regression to identify independent determinants of non-participation. We used a forward stepwise procedure starting with the most significant variable associated with the outcome then introducing one by one the other variables that were significant in univariate analysis. All independent variables with a P,0.05 were kept in the final model. Goodness-of-fit of the model was assessed by the Hosmer-Lemeshow test. The amount of variation in the outcome explained by the model was indicated by the Pseudo Rsquare. The predictive validity of the multivariate model was assessed by the area under the receiver operating characteristic curve (AUC) and its 95% confidence interval (95% CI). We also used logistic regression to analyse the association between the number of significant predictors and non-participation. The association between the number of predictors and non-participation was also analysed. Finally the probability of non-participation was estimated by the presence of 0, 1, 2 or 3 risk factors after weighing the observed distributions by the inverse of sampling fractions of the cases and controls.
All analyses were performed using STATA IC 11 (STATA Corp., College Station, Texas, USA). Statistical significance was defined as P,0.05 (two-sided).
Results
We included 197 cases and 205 controls. Among cases, stated reasons for non-participation were ''Too ill to participate'' (N = 20, 10.2%), ''Does not speak French'' (N = 13, 6.6%), ''Does not want to participate'' (N = 21, 10.7%). In addition, 8 patients sent back an empty questionnaire (4.1%) and 135 (68.5%) did not respond.
Comparison of non-participants and participants
Cases and controls were similar in terms of age, gender and nationality (Table 1) . Cases had longer hospital stays and were less likely to be discharged to their home compared to controls. A higher proportion of cases were hospitalized in Geriatrics and Psychiatry units compared to controls. Cases were more frequently illiterate than controls but this difference was not statistically significant. More cases than controls spoke a foreign language and more had minor or major difficulties in understanding French or communicating in French. Of note, 8 patients sent back the questionnaire with the mention ''Does not speak French'' but were not identified as having a language barrier in their medical chart. Altogether, the proportion of a language barrier was higher among cases (14.7% vs. 5.4%, P = 0.002) compared to controls.
Regarding medical determinants for non-participation, we also combined the ''yes'' and ''possible'' answers. More cases had a cognitive impairment (16.2% vs. 4.4%, P,0.001), dementia or a central nervous system deficiency (18.3% vs. 9.3%, P = 0.009), psychiatric history (40.6% vs. 21.0%, P,0.001), sight deficiency (13.7% vs. 6.8%, P = 0.06), or alcohol and/or drug dependence (24.9% vs. 7.8%, P,0.001) compared to controls. There was no difference between cases and controls in communication problems or difficulty in writing.
Modelling non-participation
Because alcohol and drug dependence were correlated, we combined both addictions in one variable. The multivariate analysis identified five independent predictors for non-participation: language barrier, cognitive limitations, psychiatric diagnosis, alcohol and/or a drug dependence and sight deficiency ( Table 2) . Sight deficiency was forced into the model as it was near the limit of statistical significance (P = 0.06). The discriminative value of the multivariate logistic regression model was moderate with an area under the receiver operating characteristic curve of 0.72 (95%CI: 0.67-0.76).
The odds ratio for non-participation increased gradually with the number of predictors (between 0 and 3, none of the patients had 4 or 5 risk factors), as did the estimated proportion for nonparticipation calculated in our study population (Table 3) .
Discussion
In this study, we have identified several barriers to participation in a patient satisfaction survey, i.e., factors that may interfere with the process of filling out a paper-based questionnaire. Difficulty in communicating in French, cognitive limitations, drug or alcohol dependence, psychiatric diagnosis, and sight problems were more frequent among non-participants than among participants. In contrast, illiteracy was uncommon in this sample and the difference between cases and controls, albeit in the expected direction, was not statistically significant. Similarly, aphasia and motor or neurologic alterations that interfere with writing were not associated with non-participation. Even if these predictors could be anticipated based on an a priori theory of non-response, only cognitive deficiency, and alcohol use has been linked with survey participation to date. This is the first study that documents the importance of a broad set of barriers in an actual patient survey.
The first important risk factor for non-participation was language. Canton Geneva has a mixed population, with 38.7% of foreigners of non French-spoken in 2005 [28] , and the hospital admits a large proportion of patients who are not proficient in French. While this proportion was lower than expected, the difference between non-participants and participants was considerable. The second strong determinant of non-participation was substance abuse. The burden of alcohol abuse in Switzerland is high compared to other European countries [29] . Patients dependent on alcohol and/or drugs are more often dissocialized [30] , depressed or anxious [31] and may have cognitive impairment [32, 33] ; these are so many barriers to participation in a survey. Cognitive limitation was another independent risk factor for non-participation. Jacomb et al. [21] showed in a longitudinal survey of elderly patients that those with a cognitive impairment were less willing to participate. Cognitive impairment may lead a patient to misunderstand the study documents, including its purpose and what participation entails, or even the meaning of questions that are asked [34, 35] . This may lead to the refusal to participate [22] . Finally the presence of mental illness was also associated with non-participation. This confirms previous observations of low participation rates in surveys of psychiatric patients [3, 26] . The mechanisms of this phenomenon are likely complex. E.g., schizophrenia [36, 37] or thought disorders [27] have been associated with neurocognitive deficits that may influence decisional capacity including understanding, appreciation, reasoning and decision making, which may affect participation in surveys.
This study has strengths and limitations. We are not aware of other studies assessing the role of language barriers, substance abuse, or sight deficiency in the inability to participate in a patient survey, so this study fills a gap in knowledge. We restricted the risk of information bias by blinding the research assistant responsible for data extraction to case-control status. The quality of data extraction was pre-tested between two authors in order to assure a Kappa coefficient above 0.80. The main limitation of this study is that information was abstracted from medical and nursing charts, where information is not always recorded with a high level of accuracy. Consequently it is likely that most barriers we examined were underreported, particularly information on language barriers or illiteracy. However, this likely resulted in non-differential misclassification bias, which would weaken the true associations. For instance, for 8 cases, no language barrier was identified in the medical charts, yet the patient sent back a questionnaire with the mention ''Does not speak French''. Similarly, the prevalence of illiteracy was lower in our sample than would be expected from other sources [38] . While the use of interpreters may also appear to be underestimated -only 2.2% of the study population used interpreters while 8.7% reported a language barrier -independent evidence suggests that interpreters are underused at this hospital [39] . Another limitation is the debatable generalizability of our results. As Geneva is particularly multicultural, the importance of language barriers may be greater than in other settings; similarly, the importance of cognitive limitations or of alcohol and drug use would be lower in population-based surveys. Finally we did not demonstrate that the uneven likelihood of participation led to bias in the variable of interest, i.e., patient satisfaction. . In a previous study [26] , we have shown that the bias caused by nonparticipation was moderate in the whole survey; however, this does not necessarily rule out stronger bias in specific patient subgroups. Other previous studies suggest that selection based on cognitive impairment or the demographic characteristics do not necessarily lead to bias [9, 10] .
These results raise the question of what should be done to facilitate the participation of patients who have one or more risk factors for not completing a survey. This will depend on the nature of the barrier. Language difficulties can be removed by the use of interpreters [39] , or in some instances by the translation of the survey documents [40] . Some sensory or motor limitations will be bypassed by the use of in-person interviewing. For cognitive limitations, mental illness or substance abuse, proxy respondents may be considered. Proxy respondents usually provide reliable factual information [41] and cause limited biases [42, 43] , but whether this holds also for subjective assessments such as satisfaction with health care requires further study. Health surveys do require a level of cognitive ability and motivation that may be out of reach for a substantial proportion of the target population. However strategies to improve participation can be implemented only if potential barriers are identified.
In conclusion, this study has identified five barriers to nonparticipation in mail surveys that aim to measure patient satisfaction or other patient outcomes that are relevant for quality assessment. Patients who suffer from these impediments may be underrepresented in quality assessment, and their experiences may not be taken into account in quality improvement. Alternative survey strategies are needed.
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